2. Elastic Beam Analysis with Generic
Section

Applicable CivilFEM Product: All CivilFEM Products
Level of Difficulty: Easy
Interactive Time Required: 30-35 minutes
Discipline: Structural Steel

Analysis Type: Linear static
Element Type Used: BEAM4

Active Code: Eurocode 3
Units System: Ibf, ft, s

CivilFEM Features Demonstrated: Units selection, code selection, material
definition, generic section definition,
postprocessing of stresses

Problem Description

The objective is to analyze the behavior of a simply supported beam spanning
33 ft and loaded with a 900 Ibf/ft distributed load. It has a hexagonal hollow
cross-section.

A — A SECTION
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B Given
The geometry and load distribution of the simply supported beam are shown in

the previous figure. The following is a list of all the input parameters:

Material

Young modulus
Length
Distributed load

Section geometric parameters

Generic material
4.2E9 Ibffit’

L =331t

q =900 Ibf/ft

a=2ft
b=a-V3/2ft
d=3ft

B Approach and Assumptions

2-2

We are going to discretize the beam with a 3D model, using linear beam
elements. Model geometry is defined with solid modeling and automatic

meshing of elements and nodes.
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B Summary of Steps

2-3

Preprocessing

Specify title

Set code and units

Define material

Define element type

Capture section

Define Beam & Shell properties
Define solid modeling entities
8. Mesh

Save the database

© 0 N o g bk~ wDdhPRE

Solution

10. Apply displacement constraints
11. 11. Apply pressure load

12. Solve

Postprocessing

13. Enter the postprocessor and read results
14. Plot the deformed shape

15. Plot bending stress in Z top fiber

16. List bending stress in Z top fiber

17. Exit the ANSYS program
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Interactive Step-by-Step Solution

B Preprocessing

A typical CivilFEM analysis begins with providing data such as the units system,
active code, materials, element types, model and section geometry definition

1. Specify title

Although this step is not required for a CivilFEM analysis, we recommend that
you make it part of all your analyses.

Utility Menu: File ->Change title
E> Enter the title: “Elastic beam analysis with generic section”
[2>> OK to define the title and close the dialog box.

x4

[/TITLE] Enter new title IEIostic beam analysis with generic section QJ

IE> (5] I Cancel | Help |

2. Set code and units

In CivilFEM you can choose between different codes for checking and
designing. CivilFEM allows you to uphold different active codes simultaneously,
one for concrete calculations another one for steel calculations and a third one
for seismic design. In this example the active steel code is Eurocode No 3, it's
the default code for steel so we don’t need to change anything.

In CivilFEM you must also define a unit system. CivilFEM will need such a
system to perform calculations according to Code. You should maintain it during
the entire design. In this analysis, we will select American units, that is, feet,
seconds and pounds-force.

Main Menu: — CivilFEM — Civil Setup

[1> Select CiviIFEM Setup
[2>> Choose Units
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ANSYS Main Menu

Preferences
Preprocessor
Solution

General Postproc
TimeHist Postpro
Topological Opt

ROM Tool

Design Opt

Prob Design
Radiation Opt
Run-Time Stats
Session Editor

Finish

CivilFEM

Cfcvi setu)

Civil Preprocessor
Civil Solution

Civil Postprocesor
Seismic Design
Flac3D

Soil Mechanics
Geotechnical module
Bridge and Civil Non Linearities
Prestressed Concrete

e

¥ CivilFEM Setup Options i
42 }unis | CF config | GUI cartig |

[*CODESEL] Select Codes

Le

Steelcode KEYSTEEL  |EuroCode No.3

L«

Reinforced concrete code  KEYCONCR IEuroCode No.2

Le

Prestressed concrete code  KEYPREST IEuroCode No.2

L

Seismiccode  KEYSEISM  [EuroCode No.8

About | | 0K | Cancel

Help

[3> Choose User units

[4> Choose Length unit: Foot (ft)

[5> Choose Force Unit: Pound Force (Ibf)

E> OK to accept units and close the units dialog box
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F CivilFEM Setup Options X|

Codes Units |CF conligl GUI configl

[FUNITS] Define Units System —

System units lUser units <3_| L]

Lengthunt[] [Fot 4] i I ETE .
Tmeuwnt[r] |Second  ¥] E i S
Force unit [F] IIbr " |444=5:'£22 '

Pres/Stress unit [P] IUser vl quP _ |47.88028 Pa
Mass unit [M] | User ~| [rautd - [14593 =

About | | oK \rGJ Cancel Help

3. Define material

Material properties definition is performed with the CivilFEM ~CFMP command.
This command automatically defines the ANSYS material properties (density,
Young’s modulus, Poisson’s ratio and thermal expansion coefficient) and the
CivilFEM material properties necessary for code checking. In this case we will
select Fe 510 steel.

The CivilFEM ~CFMP command allows us to define stress-strain diagrams, to
define safety coefficients, to control the linear or non-linear behavior of the
material and to select the activation time of the material.

Main Menu: — CivilFEM - Civil Preprocessor —»Materials
[1> Select Civil Preprocess
[2>> Choose Materials
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ANSY S Main Menu

Preferences
Preprocessor
Solution

General Postproc
TimeHist Postpro
Topological Opt
ROM Tool

Design Opt

Prob Design
Radiation Opt
Run-Time Stats
Session Editor

E Finish

El CivilFEM

Civil Setup

- =BCivil Preprocessor

Element Typ:
Materials < :
Cross Section

Shell Yertex
Member Properties
Beam & Shell Properties
Solid Section
verif. Database
Update Database
Active Time
Load State
Civil Solution
Civil Postprocesor
Seismic Design
Flac3D

NVAVAVARVAVAVAY

OK

2-7

K Material Browser

=101.x]

el atzrizl izt

Mame | Reference | Numl Type

Hew 3:,

Delete
Fd ity
Capy
Lizt
Save

Comelations

THT

Ecidie e

ActTime |28- ao Days

Help |

Pick new to define a new material

Pick on the Steel icon for structural steel

Add to define the material properties set

Exit to close the dialog box
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Pick on the EC3 icon to choose steel from Eurocode 3 code

Choose Fe510 Steel and all the material properties corresponding to Fe510
steel are automatically calculated according to Eurocode 3 (active code)



' New material x|

Murmber Il

|_4\>-i STEEL
~ E|C E

- il FeES
=-CJE UME

-CEl EN

-CE] ASTM

Ol EA

- CE] BS5950
-’ COMCRETE
sl REIMF

]@ SOIL

](‘ ROCE

| e O e O O e |

Lizt wzer maternal file Help |
[Melete user material / file E> Add Esi |

K Material Browser B ] 4

il atzrizl izt

I anne | Reference | Numl Type

I Fe 510 1 Structural steel
Drelete

fd iy
Copy
Lizt
Save

Correlations

EEES|
|ty
_Cow |
[ ]
B
[ Eometiers]

Srilya time

ActTime IZE.DD Days Help ||E> 0k
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4. Define element type

Checking and designing according to codes is performed only on CivilFEM
supported element types. Although you can use any ANSYS element to define
your model, only the CivilFEM supported elements will be checked according to
codes. In the element type menu you can see the CivilFEM supported beam
elements.

We will use a 3D elastic Beam 4 for this analysis.

Main Menu: — CivilFEM — Civil Preprocess —»>Element Types —»Civil Beams

[1> Select 3D Elastic Beam 4
[2> OK to define element type

Beam Element Types for Code Checking a |

[ET] Beam Element Types for Code Checking

Element Type Number  ITYPE II

Select Element Type ENAME

(" 3D Taper Beam 44

E>G‘ 3D Elast Beam 4
" 3D T-wal Beam 24
(" 3D Lin. Beam 188
" 3D Qua. Beam 189
(" 2D Elost Beam 3
(" 2D Toper Beam 54
(" 3D Spar Link 8
(" 3D Spar Link 10
(" 2D Spar Link 1
(" 2D Plast Beam 23
" Elas straight 16

" Plas straight 20

IE> oK | Apply | Cancel | Help |

5. Capture section

CivilFEM allows the use of ANSYS element MESH200 for automatic section
definition, calculating its mechanical properties and defining its real constants.

First we define the element type MESH 200 with the 8 node quadrilateral option.

Main Menu: — CivilFEM — Civil Preprocess —»Element Types —»Other
Elements ->Add/Edit/Delete

E> Choose Add to add a new element type
E> Select Not Solved
[3>> Select Mesh Facet 200
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[4> ok

E> Options

[6 > Select Quad 8 node
[7> OK

Close

IDeFined Element Types:

E> Add..‘|€> Options...l Delete |
Close | Help |

mLibrary of Element Types [ ﬁ
Library of Element Types Coupled Field |§> B | Aiesh Facet 200
User Matrix Null Element 0

Superelement
InfiniteBoundary
Surface Effect

ROM

Element type reference number |2

E> oK | Apply I Cancel | Help |

A IMesh Facet 200

mMESHZOU element type options i

Options for MESH200, Element Type Ref. No. 2

Element shape and & of nodes K1

Element shape testing K2 I: ETRA 4-NODE

TETRA 10-NODE
BERICK 8-NODE

E> oK I Cancel | BRICK 20-NODE
JEES— . |

To define the hexagon:

Main Menu: — Preprocessor —» — Modeling — Create —» — Areas — Polygon —»
Hexagon
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[1> Enter 0 for Working Plane X coordinates
[2>> Enter 0 for Working Plane Y coordinates
[3>> Enter 2 for radius of the hexagon

E> OK to define hexagon

N Hexagonal Area [%|
(® Pick O Unpick —— Civil
wP X - i
Y =
Global X =
¥ =
Z = - x
WP A |ﬂ |
Wue v |ﬂ |
Radius |2 |
Theta |3r,a |
> ok J[ owe1y |
[ Reset ] [ Cancel ]

To define the central circle:

Main Menu: — Preprocessor —» — Modeling — Create —» — Lines — Arcs —» By
Cent & Radius

E> Enter O
[6 > Apply
[7>>Enter 1.5
OK
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Arc by Center & Radius Arc by Center & Radius

(%) pick ) Unpick %) Pick Citnpick
Count = u] Conant = 1
Marximum = z Maximam = z
Minimum = z Minjmam = z
WP X = e X = o
T = k' = 0
Global ¥ = GFlobal ¥ = o
7 = T = u]
Z = Z = o
{:}IIIP Coordinates OWP Coordinates
lI:;H}Glcu}:ual Cartesian lGJ'Gln:u}:-al Carte=sian
E = |
6
14 rply 8 0E Lpply
’ Beset ] ’ Cancel ] ’ Ba=set ] ’ Cancel ]

[9>> Enter 6 lines in arc

Ok to define circle

mnrc by Center & Radius ) |

[CIRCLE] Define Arc by Center ond Radius

ARC  Arc length in degrees 360

NSES MNumber of lines in arc IE> |6|
oK Apply Cancel I Help |
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To define the central circles area:

Main Menu: — Preprocessor —» — Modeling — Create — — Areas — Arbitrary —»
By Lines

[12> Pick lines
[12> OK
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Create Area by Lines

@ pick O unpick é}@

E} Single
D Loop :>
Count = u}
Maximam = =
F_X
Minimuam = Z
Line Mao. =

E}List of Ttems @

O Min, Max, Inc

=1

2>f 1] :4 H Apply ] Civil

[reser | [[caneer |

Main Menu: — Preprocessor — — Modeling — Operate —» — Booleans — Subtract
— Areas

@ Pick on the hexagon as area from which to subtract

[12> OK

[15> Pick on the circle as area to subtract
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OK

Subtract Areas

@Pi*:k C}Unpic]-:

E}Single DBDX
O Polygon {:}Circle

{:}Loop

Conant =
Maximam =

Minimuam =

LI Y B L T )

Area Mo. =

@ List of Items

O Min, Max, Inc

(=Y

4 0E i[ Apply J
6

T meree | [(cancer |

[Pick All] [ Help J

1

Now we divide the area by lines into six to allow mapped meshing.

Main Menu: — Preprocessor —» — Modeling — Create —» — Lines — Lines
— Straight line

Pick on the first keypoint

(12>
Pick on the second keypoint

OK to define line

2-15 CivilFEM Workbook. Ingeciber, S.A.°



Create Straight Lin

& pick - Unpick

oy Single {" Box

i) Polygor T fircle

T Loop

Count = 0
Maximam = 2
Minimum = =
KewP Mo. =

% List of Items

L Min, Max, Inc

19 0K Apply |
Beset | Cancel |
Pick EI11 | Help |

Elastic beam analysis with generic section

Repeating with the remaining keypoints we define the lines that we are going to use
to divide de area of the section.

Main Menu: — Preprocessor —» — Modeling — Operate —» — Booleans — Divide
— Area by line

Pick the area to divide

[22> OK

[22> Pick on the lines dividing the area

[23> OK
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Divide Area by Line

% pick i Unpick

" Single i~ Box

e Polygon {~ Circle
i Loop

Count =
Maximum =

Minimum =

WwoR e e

Area No. =

{*¥ List of Itenms

i Min, Max, Inc

Deset | Cancel |

Pick A1l Help |

Elastic keam analysis with generic section

Divide Area by Line

($)pick ) Tapick

@Single OBD}{
D Polygon O Circle

OLDDIJ

Count =
Maximuam =

Minimum =

W e e

Area Mo. =

@ List of Items

l[':)I-Iin,. Max, Inc

|:2§L 0K ][ apply

Elastic keam analysis with generic section

[ heser | [ cancer
l

Pick All] [ Help
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To control the mesh process we define the number of element divisions on
each line.

Main Menu: — Preprocessor —» — Meshing — Size controls —» — Manual size
— — Lines — Picked Lines

Pick the lines dividing the section

[25>0k

Element Size on Picked...

@Pick OUnpiC]-I

@Single {:}BDX

O Polygon lC::'Eirn:le

D Loop
Count = g
Maximum = ZZ
Minjmum = 1
Line Mo. = 18

@ List of Items

{:}Hin, Max, Inc

(255 ox | [ sewrv |
[“Recer | [ cancer |
’Pic]-: All]’ Help ]

Elastic keam analysis with generic section

Enter 1 as number of element divisions
E7> Apply to continue selecting lines
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Ii\\Element Sizes on Picked Lines : o |

[LESIZE] Element sizes on picked lines

SIZE Element edge length

NDIY No. of element divisions

{NDIV is used only if SIZE is blank or zero)
KYNDIV SIZE.NDIV canbe changed V ¥es

Il

SPACE Spacing ratio

ANGSIZ Division arc (degrees)

||

{use ANGSIZ only if number of divisions (NDIY) and
element edge length (SIZE) are blank or zero)

Clear attached areas and volumes

-

No

oK l @ Apply Cancel Help

Pick on the rest of the lines

[29> OK

Enter 6 as number of element divisions

[3T> OK

Divide Area by Line

{* pick  Tapick

[ Single " Box

" Palygon (" Cirele

' Loop

Count = B
Haximum = 18
Minimum = 1
Line No. = 1l&

{* List of Ttems

' Min, Max, Inc

@ 0K spply |

| Cancel |

Leset

Pick All Help |

2-19 CivilFEM Workbook. Ingeciber, S.A° er. 14.5
g



I\\Element Sizes on Picked Lines i

[LESIZE] Element sizes on picked lines

SIZE Element edge length

NDIY MNo.of element divisions

(NDIY is used only if SIZE is blank or zero)
K¥YNDIY SIZENDIY canbe changed vV Yes

Il

SPACE Spacing rafio

ANGSIZ Division arc (degrees)

Il

(use ANG SIZ only if number of divisions (NDIV) and
element edge length (SIZE) are blank or zero)

Clear attached areas and volumes No

9

E]> (814 I Apply I Cancel |

Help |

Main Menu: — Preprocessor —» — Meshing - Mesh — — Areas — Mapped — 3

or 4 sided

Pick All

Mesh Areas

@ pick (" Unpick

(¢ Single " Box

" Polygon (" circle

" Loop
Count = 0
Maximum = 6
Minimam = 1
Area No. =

¢ List of Items

" Min, Max, Inc

|Ela3tic beawm analysis with generic section
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Once we have created the section with ANSYS we use the CivilFEM command
~SEC2DIN to import the section. We need a new local coordinate system to
capture the section. It must contain the section on the YZ plane.

Utility Menu: WorkPlane —Local Coordinate Systems —Create Local
CS—At specified Loc

[35> Enter 0,0,0 as origin of coordinate system

[36> OK

[37> Enter 90 for angle of rotation about Y

[38> OK

Create CS at Locatiol

{* Pick " Unpick

i Create Local €5 at Specified Location x|

Count = 1 [LOCAL] Create Local €5 at Specified Lacation
Harimum = 1 KM Ref number of new coord sys I 11
Minimum = 1 KCS Type of coordinate system ICartesian o j
ur i = 0 ®C,¥C,2C Origin of coord system ||:| IU ||:|
T = u] THxY Fotation about local 2
Global X = u] THYZ Rotation about local ¥
T = 0 THZ% Ratation abouk local ¥
a2 = u]

Following used only For elliptical and toroidal systems

r- WP Coordinates PAR1 Firsk parameter

{* Clohal Cartesian PARZ Second parameter

E> 28X
@ OE Apply

Reszet Cancel

e T

w QK Apply | Cancel Help |

Help

To activate this coordinate system:
Utility Menu: WorkPlane -»Change Active Cs to —»>Specified coord sys...
Enter Coordinate system 11

[40> OK
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mthange Active CS to Specified CS il X]

[€5¥ 5] Change active coordinate system to specified system

KCN Coordinate system number |11
oK I Apply I Cancel | Help |

Main Menu: — CivilFEM — Civil Preprocessor —»Cross Sections
Click the Capture 2D Mesh button

OK to accept tessellation and define cross section

Exit to close cross section explorer

K Cross Sections Explorer o ] 1|

—Mew Section

Hum | MHame | Reference | Type | Shape |

Steel by Dimenzsions |
Steel by Plates |
Concrete |
User Data Base |

~ Edit Sections:
odify |
Copy | Delete |
List | Save |
Mernge |

2D Mesh Sections
I:l]-\g Capture 20 Mesh |
i
Export 200 b esh |

[u

Aciivz fimnz

ActTime |28.DD [raps

Hep | Bt |
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ap e 2D Me BEB
42 v X B % || Number [1 v| Name Ken |11 ']

K Cross Sections Explorer o ] |
—Mew Section
Hum | Mame | Reference | Type | Shape |
Hot Ralled |
I 1 Structural Steel Structural steel G Generic

Steel by Dimensions |
Steel by Plates |
Concrete |
Uszer Data Base |
—Edit Sections

b odify |
Copy | Delete |
Lizt | Save |
Merge |

20 Mesgh Sectiong
Capture 20 Mesh |
Export 20 Mesh |

Stz tims

ActTime |28. an Draps

Help 43 E =it
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To finish the process we delete all the geometric entities and elements that we

have created to build the beam element model. First we clear the meshed
areas.

Main Menu: — Preprocessor —» — Meshing — Clear —» Areas

Pick Al

Clear Areas

Clear Areas

& pick " Unpick ' pick  Unpick

{* Single i~ Box * gingle " Bax
€ Palygon (~ circle

" Polygon " Circle
' Loop

(@ Loop

Count = 0 Count = 0
Maxinuam Marimum
Minimum Minimum

nonon
=
nonou
-

Area No. Area No.

{* List of Items % List of Items

[ Min, Max, Inc [ Min, Max, Inc

0 I Appli | ()4 I Apply |

Deszet Cancel |

Reset Cancel |

Pick .ull Help | Pick Alll Help |

Now delete the areas, lines and keypoints

Main Menu: — Preprocessor —» — Modeling — Delete — Areas and below

Pick Al

6. Define Beam & Shell properties

The CivilIFEM command ~BMSHPRO will be used to define ANSYS real
constants.

Main Menu: — CivilFEM - Civil Preprocessor -»>Beam & Shell pro
E> Click the New Beam button
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F Beam and Shell Properties [ x|

N

Number | Name

| Feference | Type '_IJ\
1

|_/ Mew Beam

Mew Shell

!

— Edit:

:

i adify

Copy

List

Help

Exit

&
[ ]
e

E> Select cross section number 1
[3>> Enter Elastic Beam as Name
[4> Select element type BEAM 4

2-25

¥ Beam 1: Elastic Beam

v x B |2 Number |1 v Name |Elastic Beam 3

Ename |BEAM 4 4 Offset |COG ¥

Cross Sections

Constant Section |

2>

b4
1 -

Node | location

Yr—"—"—n|5>

Cross Section

Real Constants

7 ft

tember Properties Number

Member Properties Type

Properties:

—

CEENN—_
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! Real Constants Set

Feal Constants:

AREA | 3. 324E+00 |

Zz | 4.684E+00 |

[ry | 4-684E+00 |

Tkz | 4-D00E+00 |

Tky | 3-464E+00 |

< | @ S04E+00 |

E> You can review ANSYS real constants modified by CivilFEM by clicking the Real
Constants button

E> OK to define Beam & Shell properties
[7> EXIT to close window

F Beam and Shell Properties

Mumber | Mame | Reference | Type |

i MewBeam

[ |

ﬁ 1 Elaztic Beam Constant
MNew Shell

 Edit:
b odify
Delete
Copy

List

Help

[:::> Exit

b kbl

7. Define solid modeling entities

To create the model geometry we will use the ANSYS solid modeling tools.
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First, change the coordinate system
Utility Menu: WorkPlane -»Change Active Cs to —»Global Cartesian
Now we create keypoints.

Main Menu: Preprocessor - — Modeling — Create -»Keypoints —In Active
CS

[1> Enter 1 for first keypoint
E> Enter x=0, y=0, z=0 for coordinates of keypoint 1
E> Apply to create the first keypoint

mueate Keypoints in Active Coordinate System R. ll

[K] Create Keypoints in Active Coordinate System

NPT  Keypoint number E> |1

X.,¥,Z Location in active €S E> |o |o |o

(5] I IE> Apply | Cancel | Help I

[4> Enter 2 for second keypoint
E> Enter x=33, y=0, z=0 for coordinates of keypoint

[6 > Ok

mCreate Keypoints in Active Coordinate System 1 5[

[K] Create Keypoints in Active Coordinate System

NPT  Keypoint number E> |2

X,¥,Z Location in active CS IE> |33 |o |o

IE> oK | Apply l Cancel | Help |

Use these two keypoints to generate a line.
Main Menu: Preprocessor —» —Modeling— Create —»Lines — Straight Line

[7> Pick keypoint 1 and keypoint 2

[8> OK
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Create Straight LinEi*E

¥ pick . Tnpick

o Single " EBox

 Bolygon C Circle

[ Loop

Coumt = 0
Maximm = =
Minimwm = 2

f* Lizt of Items

EeyP MNao. = E>
é |

i Min, Max, Inc

D 0E Apply |

Leset | Cancel |
Elastic beam analysis with generic section
Dick Alll Help |
8. Mesh

Main Menu: Preprocessor -»Mesh Tool
[1> Set global size control
[2>> Set number of element divisions to 40
[3> OK
[4> Choose line meshing
E> Click on mesh

[6 > Pick Al

[7>> Close the mesh tool
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mmobal Element Sizes 3

MeshTool

Element Attributes:

ions -

hal element <izes and divisions (applies only

> i dge length, SIZE, is blank or zero)

[ Smart Size

ﬂ ﬂ oK | IE> Cancel | Help |
Fire B Coarse

Sizgk=dhibrols

Laper Set | Clearl
Keppts Set Clear |

Mesh: I Lines 3 :

Shape: %) Badiol © Hes/wedge

= Free Mappedr Sweep

| 3 or 4 sided =l

|E> Mesh | Clear

Fiefine at: IEIEI‘nEﬂtS "I
Fiefine |

E> Cloge | Help |

9. Save the database

Mesh Lines

* pick " Unpick
[y Single " EBox

" Polygon {" Circle
r Loop

Couant = a
Maximuam = 1
Minjmuam = 1

Line MNo. =

{* List of Items

. Min, Max, Inc

]

0E Apply |
Beset | Cancel |
IE>Pick Alll Help |

Before moving to the next step, we will save all we have done so far. The save
operation will save the database to file.db and file.cfdb.

Toolbar: CFSAVE
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B Solution

10. Apply displacement constraints

Main Menu: Solution — — Define Loads — Apply — — Structural —

Displacement -»On Nodes
[1> Pick node 1 at beam left end
[2> OK to finish picking nodes
[3>> Choose UX, UY,UZ and ROTX

E> Apply

apply U,ROT on Node:

* pick " Unpick

[ Single " Baox

" Polygen (" pircle

i Loop

Count = 0
Maximuam = 41
Minimam = 1
Node No. =

% Lizt of Items

i Min, Max, Inc

: :I 0OE I Apply |

Reset Cancel |

Pick all | Help |

A\ Apply U,ROT on Nodes X

[D] Apply Displacements (UJ,ROT) on Nodes
LabZ DOFs to be constrained

Apply as IConstant value _'_l

—

If Constant value then:

VALUE Displacement value

QK Apply Cancel | Help |
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[5 > Pick node 2 at beam right end
[6 > OK to finish picking nodes
[7>> Choose UY and UZ

[8> OK

12.

Apply U,ROT on Nodes

{* pick 9 Unpick

i Single " Box

o Polyogon (:‘

' Loop

Count = 1
Maximum = 41
Minimum = 1
Node Ho. = =

f* Lizt of Items @

[ Min, Max, Inc

0OE I Apply |

Reset Cancel |

Pick klll Help |

mAppIy U,ROT on Nodes

[D] Apply Displacements (U,ROT) on Nodes
Lab2 DOFs to be constrained

Apply as |Consian1 value LI
If Constant value then:

YALUE Displacement value I

OK Apply Cancel | Help |
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11. Apply pressure load

Main Menu: Solution — — Define Loads — Apply— — Structural — Pressure

—0On Beams
[1> Pick All to select all elements
[2> Enter 1 for Load key
[3>> Enter 900 for VAL |
E> OK to apply pressure and close dialog box

(% pick " Unpick mApply PRES on Beams i l]
& Zingle  Box [SFBEAM] Apply Pressure (PRES) on Beam Elements
o Tolygon {~ Circle LKEY Load key IE> Il
Lo op
VALI Pressure value at node T IE>I 900

Count = 0

s _ WALT Pressure value at node J I

arimumm = 40
LEgewm S 1 {leave blank for uniform pressure)
Elem MNo. =
Optional offsets for pressure load
¥ Lizt of Items IOFFST Offset from I node

(" Min, Max, Inc JOFFST Offset from J node

—
—

)¢ I Apply | E> oK | Apply l Cancel | _Help_J

Reset Cancel |

E>Pic]—x Alll Help |

Utility Menu: PlotCtrls—Pan, Zoom, Rotate
[5 > Choose Bot

[6 > Close
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window I 1 "'I
Tapl Fantl |z0 | é}\m
E3> Bot | Back| Obig|

Let | Right| wr |

Zoom | Eau:kLlpl

Biox Zu:uoml Wik Zu:uoml

A [
o[ |[e]p

y

[ X-¢|[H+X|
LY-0][N+Y]
Z-G| 4-)+Z|

_1 a1 th generic section
e il
Rate

[~ Dynamic Mode
% bodel € Lights

12. Solve
Main Menu: Solution —» — Solve — Current LS

[1> Review information in the status window, and then pick File »>Close to close the
window

[2>> OK to begin the solution

[3>> Close the information window when solution is done

2-33 CivilFEM Workbook. Ingeciber, S.A° er. 14.5
g



2-34

m /STATUS Command

TIHE AT END OF THE LORD STEP. .
HUHBER OF SUBSTEPS. . .. ...
STEP CHANGE BOUNDARY COMDITIONS
PRINT OUTPUT CONTROLS

DRTABASE OUTPUT CONTROLS. . . . . .

SOLUTION OPTIOHNS

PROBLEH DIHENSIONALITY. . . . ...

DEGREES OF FREEDOH. . . . . . U UY UZ ROTX ROTY ROTZ

ANALYSIS TYPE & & i o wivio v aiaiae STATIC (STEADY-STATE)
SYHHETRIC

LOARD STEP OPTIOHNS
LOAD STEP HUMBER. . . ... ....

HO
...... HO PRINTOUT
...... ALL DATA HRITTEH

FOR THE LAST SUBSTEP

mSOIve Current Load Step A

[SOLYE] Begin Solution of Current Load Step

X]

Review the summary information in the lister window (entitled "/STATUS
Command"), then press OK to start the solution.

Cancel I Help

@ Solution is done!
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B Postprocessing

Postprocessing is where you review the analysis results through graphic displays and
tabular listings.

13. Enter the postprocessor and read results

You must select the load step from which you want to read the results data,
from the CivilFEM results file. This results file contains the calculated forces,
moments and stresses.

Main Menu: — CivilFEM — Civil Postprocess —-»Read Results —» By Load Step
E> Enter 1 in the Load Step number box
[2>> OK to read load step 1

X

mRead Results by Load Step Number 1

[~CFSET] Read Results by Load Step Number

Load stepnumber  LSTEP 1> i
Substep number SBSTEP I LAST
Alternative number ALT I FIRST v I

E> OK I Cancel | Help I

14. Plot the deformed shape
Main Menu: General Postproc —»Plot Results ->Deformed Shape
Choose Def + undef edge

E> OK
zl

[PLDISP] Plot Deformed Shape
KUND Items to be plotted
(" Def shape only

" Def +undeformed

E>(3' Def +undef edge

E> OK I Apply | Cancel | Help |
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DISPLACEMENT
STEP=1

SUB =1

TIME=1
PowerGraphics
EFACET=1
AVRES=Nat

DMX =.676E-03

“ D3CA=2439

wWwoo=-1
t X DIST=18.15

XF ©=16.5
ZF =-.825
Z-BUFFER

Elastic Beam analysis with generic section

15. Plot bending stress in Z top fiber

The CivilFEM ~PLLSSTR command draws the stress distribution in the beam.
We are interested in the bending stress in the section Z top fiber.

Main Menu: — CivilFEM — Civil Postprocess —-»Beam Utilities > GRAPH
RESULTS: Stress & Strain

E> Select Point to plot stresses on a section point
E> Enter point number
E> OK to plot stress results

FA\ Graph Stress and Strain Results X
[~PLLSSTR] Graph Stress and Stra
Select Component to Graph COMP S =
Select Point POINT
Selection

" MAX

" MIN

" ABS

Yalue IE> |17
IE> oK Cancel | Help I
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COMPONENT STRESS Sx AT POINT 1

LINE STRESS
STEP=1

SUB =1

TIME=1
CFETAB_ICFETAB_J
NIN =-52309
ELEM=21

HAX =.607E-14

z -,
Bl 40665
O 4873
=

Elastic Beam analysis with generic section STRESS POINT LOCATION

16. List bending stress in Z top fiber

Main Menu: — CivilFEM — Civil Postprocess —»Beam Utilities ->LIST
RESULTS: Stress & Strain

[1> Choose Both in order to list the stress at node | and J

[2> Pick on Stress SX to list section stresses

[3> ok
5

[~PRSTR] List Stress Results
Select Node or Solid section
Selection
" Node I

" MNode T
E> (= Both
" All Solid

(" Solid Sec. Num

Solid Section Number I
Select Entities to list IE> All Stresses -

Stress SX

Stress SY
Stress 5Z
Stress XY

IE> oK | Cancel | Help |
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[4> Select on Entity Number
[5> Enter Point 1

E>OK

5
[~PRSTR] List Stress Results
List Type
 POINTS|
" PLATES
" TESSELUM
" REINF

Entity number

" Allentities

" MinMax

E> ¢ Entity number
Entity Number IE> |1

|E> oK | Cancel | Help I

AN Civil

STRESSES AND STRAINS LIST
BEAM ELEMENT 1, END I, SECTION 1 - STRESSES AND STRAINS

POINT SX
|1 |p.0BBE-15

BEAM ELEMENT 1, END J, SECTION 1 - STRESSES AND STRAINS

POINT, SX
1 -5.100E+H3

BEAM ELEMENT 2, END I, SECTION 1 - STRESSES AND STRAINS

POINT| SX
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17. Exit the ANSYS program
ANSYS Toolbar: Quit
[1> Choose to save everything

[2> OK

4

- Exit from ANSYS -
(" Save Geom+Loads

(" Save Geo+Ld+Solu

" Quit - No Save!

OK Cancel Help
> o | |
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